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[Problems To Be Solved] 

To easily form a written appraisal and, easily 
evaluate and manage a diamond, by taking image data of a 
silhouette image of the diamond to be examined into an 
examining measurement computer, evaluating cutting of the 
diamond and forming examining data together with measured 
data of a weight and a color of the diamond in a graph. 
[Solution] 

A rotary shaft 4 is fitted to a measuring stage 2. 
The shaft 4 is rotated by a stepping motor 3 and controlled 
by a examining cutting measurement computer. A diamond 1 
is set to a hole of the shaft 4. A light of a light source 
5 is projected to the diamond 1 and a silhouette image of 
the diamond 1 is picked up by a lens 6 and a CCD camera 7. 
The camera 7 is connected to a graphic module of the 
computer, taking and storing image data to the graphic 
module, A size and an angle of each part of the diamond 1 
are calculated thereby to evaluate the cutting, and stored. 
A written appraisal is formed from a memory device based on 
image data which is a graph formed of the examining data, 
the weight of the diamond, image data of color pictures and 
examining cutting data.' 
[Claim (s) ] 
[Claim 1] 



(1) The step which sets the diamond appraised on the 
measurement stage which can be rotated by a drive means and 
is fixed, (2) the step which irradiates light with the 
light source at an diamond to be appraised, the step to 
which the above-mentioned drive means is controlled by a 
computer for, (3) cutting evaluation instrumentation, and 
predetermined carries out angle rotation of the measurement 
stage, (4) with the camera 

installed in the opposite side with the light source to the 
diamond to be appraised Detect the silhouette image of an 
diamond to be appraised and the image data of the 
silhouette image of the 

detected diamond to be appraised is captured to the cutting- 
evaluation measurement computer. The step to memorize, the 
(5) above-mentioned step (3), and a step (4) by repeating 
two or more times in this order The image data of the 
silhouette image of the diamond to be appraised from two or 
more predetermined orientation is captured to the computer 
for cutting evaluation 

instrumentation. Cutting evaluation of an diamond to be 
appraised is performed using the image data of the step to 
memorize and the silhouette image memorized by the computer 
for (6) cutting evaluation instrumentation. The weight and 
the color of an 



diamond to be appraised are measured by the step, and (7) 
weights and the color measuring device which remember the 
cutting evaluation data that an diamond to be appraised and 
correspondence attached to memory device. The step which 
remembers the measurement data that an diamond to be 
appraised and correspondence attached to memory device, (8) 
The photograph of an diamond to be appraised is taken with 
photograph 

picture image capturing apparatus. The step which remembers 
the photograph image data that an diamond to be appraised 
and correspondence attached to memory device, (9) The 
diamond appraisal technique which contains the step which 
prints the' written statement of an expert opinion of a 
predetermined format on the basis of the data obtained by 
the step which creates the image data of the picture image 
converted into a graph cutting evaluation data, and is 
memorized to memory device and the (10) above-mentioned 
step (6) , (7) , (8) , and (9) . 
[Claim 2] 

The step which computes the position of the bezel 
facet by the side of a crown, and the main facet by the 
side of a pavilion further before a step (6) after the 
above-mentioned step (5) using the image data of the 
obtained silhouette image (5 1 )/ A measurement stage is 



rotated to the position where the silhouette image which a 
crown angle and a pavilion angle 

can measure correctly is obtained. The image data of the 
silhouette image of an diamond to be appraised is captured 
to the cutting evaluation measurement computer. The diamond 
appraisal technique according to claim 1 containing the 
step (5'') to memorize and the step (5' ' ' ) which performs 
the above-mentioned step (5'') about each above-mentioned 
bezel facet and a main facet. 
[Claim 3] 

(a) It is the cutting evaluation automatic- 
measurement apparatus for performing cutting evaluation of 
an diamond to be appraised automatically, (i) The 
measurement stage which can be rotated by the drive means 
for setting an diamond to be appraised and fixing, (ii) 
With the above-mentioned light source, it is installed in 
an diamond to be appraised by the opposite side to the 
light source for irradiating light, and an appraisal (iii) 
diamond. The camera which detects the silhouette image of a 
diamond, and the (iv) above-mentioned drive means are 
controlled. The image data of the silhouette image of the 
diamond to be appraised detected with the camera is 
captured. The above-mentioned cutting evaluation 
automatic-measurement apparatus containing the cutting 



evaluation measurement computer for performing cutting 
evaluation in quest of the predetermined size and 
predetermined angle of a part of an diamond to be 
appraised, The weight and color measuring device for 
measuring the weight of (b) diamond to be appraised, and 
the color, The photographic image capturing apparatus for 
incorporating the photographic image of (c) diamond to be 
appraised, (d) above-mentioned equipment (a) , (b) , and the 
cutting evaluation obtained by (c) , The memory device for 
remembering the graph-converted image data which was 
created based on each data of a weight, the color, and a 
photographic image, and cutting evaluation data that an 
diamond to be appraised and correspondence attached, And 
the cutting evaluation memorized by the (e) above-mentioned 
memory device, a weight, the color, and each data of a 
photographic image, And diamond appraisal equipment which 
consists of a terminal only for printings for controlling a 
printer and printing the written statement of an expert 
opinion of a predetermined . format on the basis of the 
graph-converted image data which was created based on the 
above-mentioned cut evaluation data. 
[Detailed Explanation of the Invention] 
[0001] 

[Field of the Invention] 



The present invention concerns with the method and 
apparatus for automatically cutting, evaluating, and 
measuring diamonds, in particular, the method and apparatus 
for automatic comprehensive meas. and creating an 
evaluation sheet. 
[0002] 

[Related Arts] 

First, the common method for. evaluating and cutting 
diamonds adopted by the jewelry industry. The diamond's 
radiance is largely determined by the cutting. Therefore, 
evaluating the cutting accurately is important in 
evaluating diamonds. There are several types of cutting 
such as round brilliant cutting, pair sharp cutting, 
Marquis cutting, and oval cutting. More than 95% of 
diamonds sold in the market is round brilliant cutting [Fig 
1-3] . Examining cutting refers to examine how close the 
diamond is an ideal cutting based on the shape measuring 
data. The examining items are categorized into proportion 
and finish, and the examining items for round brilliant 
cutting, for example, is as follows (see Figure 4) : 

(1) Proportional table diameterdcrown angleDgirdle 
thicknessDpavilion depthDand total depth 

(2) Finish symmetry, and polish. 

The result of the examining is filled out in an examining 



form. There maybe other examining items for cutting methods 
other than the round brilliant cutting. The result of these 
are also filled' out in a comprehensive examining form, 
thereby determining the total grade. 
[0003] 

The concrete cutting evaluation technique is 
indicated by the- "cutting evaluation automatic-measurement 
technique of a diamond" (Patent Application of No. 222762) 
by for embodiment/ these people and the same applicant. 
This places a diamond on the stage interlocked with the 
stepping motor by which the computer control was carried 
out, takes a photograph of the silhouette image by the CCD 
camera, carries out data processing by the graphic module 
and computer, carries out automatic-measurement of the 
dimension and angle of each part of a diamond, and performs 
cutting evaluation of a diamond. Appraisal work of a 
diamond is completed by creating a written 
statement of an expert opinion on- the basis of the data of 
this cutting evaluation, or the measurement data of other 
appraisal items (for example, a weight, fluorescence 
nature, a color grade, a clarity, etc.). As a written 
statement of an expert opinion, the thing of a format which 
is shown, for embodiment in drawing 8 is used. The 
fractions shown by reference-number 



Drawings (1) to (4) are the photographic image (1) of a 
diamond, and the picture image (2) to (4) converted into a 
graph cutting evaluation data, and the photograph of a 
diamond and the photograph which radiographed CRT screen 
which shows the 

picture image converted into a graph cutting evaluation 
data were actually conventionally stuck on the written 
statement of an expert opinion. In the written statement of 
an expert opinion, the photographic image of a diamond and 
the picture image converted into a graph cutting evaluation 
data are very effective, when the diamond for judgment is 
specified, the reliability of judgment is raised and an 
appraisal result is made intelligible. 
[0004] 

[Problems to Be Solved] 

[Problem (s) to be Solved by the Invention] 

Conventionally, apart from cutting evaluation, the help was 
performing the acquisition of a photographic image in a 
written-statement-of-an-expert-opinion creation of a 
diamond, and attachment work. Therefore, the photographic 
image had to be managed so that correspondence of cutting 
evaluation data and a photographic image could be taken, 
there was a risk of a photograph sticking in an evaluation 
sheet creation phase, and work was complicated, time was 



taken, and the evaluation sheet creation had taken much 
time. Furthermore, it was difficult for photography of CRT 
screen etc. to acquire the clear picture image of the 
quality of image which was fixed since quality of image 
changed with a photography person's workmanship. The 
purpose of this invention cancels these troubles and sets 
them to a series of diamond appraisal work from cutting 
evaluation instrumentation to a creation of a written 
statement of an expert opinion. Cutting evaluation data, 
appraisal data other than cutting evaluation (a weight, 
color, etc.). By the same management number, digital- 
memorize and the image data of the- picture image converted 
into a graph diamond photograph image data and cutting 
evaluation data is managed. Without displaying cutting 
evaluation data on CRT screen, and taking a photograph of 
them. 

These cutting evaluation data, It is offering the 
diamond appraisal technique and equipment which can create 
easily the written statement of an expert opinion in 
arbitrary formats on the basis of the image data of the 
picture image converted into a graph the appraisal data, 
the diamond photograph image data, and cutting evaluation 
data other than cutting evaluation. 
[0005] 



[Means for Solving the Problem] 

The present invention has a series of steps described 
below to achieve the above mentioned purpose. 

(1) A step to set and secure a diamond on a measurement 
stage which is rotated by a rotary shaft. 

(2) A step for irradiating a light on the diamond to be 
evaluated by a light source. 

(3) A step for controlling said rotary shaft by the 
examining cutting measurement computer and rotating the 
measurement stage at a predetermined angle. 

(4) A step for detecting a silhouette image of the diamond 
to be evaluated by a camera placed on the other side of the 
light source and capturing and store the silhouette image 
of the diamond to be evaluated detected. 

(5) A step for capturing and store the silhouette image of 
the diamond to be evaluated in a examining cutting 
measurement computer by repeating the steps (3) and (4) 
from several directions. 

(6) A step for evaluating the cutting of the diamond to be 
evaluated by using the silhouette image of the diamond 
stored in the examining cutting measurement computer and 
for storing the examining cutting data thereof in the 
memory device so that it corresponds to the diamond to be 
evaluated. 



(7) A step for measuring the weight and color of the 
diamond to be evaluated by a weight/color measurement 
device and for storing the examining cutting data thereof 
in the memory device so that it corresponds to the diamond 
to be evaluated. 

(8) A step for capturing a picture of the diamond to be 
evaluated by a photographic capturing device and storing 
the photographic image data thereof in the memory device so 
that it corresponds to the diamond to be evaluated. 

(9) A step for converting the examining cutting data into 
a graph, thereby creating an image data to store in the 
memory device. 

(10) A step for printing a formatted evaluation sheet based 
on the data obtained through said steps (6), (7), and (8). 
[0006] 

The diamond appraisal equipment of the invention in 
this application which realizes the above-mentioned purpose 
has the following components, (a) It is the cutting 
appraisal automatic measurement apparatus for which 
contains (i) the measurement stage which is rotated by the 
drive means for setting and securing the diamond to be 
appraised, (ii) the light source to irradiate a light on 
the diamond, (iii) a camera it is installed on the opposite 
side of said light source against the diamond to be 



appraised which detects the silhouette image of the 
diamond, and (iv) the above-mentioned cutting evaluation 
automatic-measurement apparatus containing the computer for 
the cutting evaluation which controls said drive means, 
captures the image of the silhouette image of the diamond 
to be appraised , to evaluate the size and angle of the 
predetermined pat of the diamond to be appraised. 

(b) The weight and color measuring device for measuring the 
weight and the color of the diamond to be appraised. 

(c) The .photograph image capturing equipment for capturing 
the photographic image of the diamond to be appraised. 

(d) The memory device for remembering the graph-converted 
image data which was created based on each data of the 
above-mentioned equipment (a) , (b) and the cutting 
evaluation obtained by (c), the weight and color data and 
each data of the photographic image, and cutting evaluation 
data of the diamond to be appraised so that it corresponds 
to the diamond to be evaluated. 

(e) The printing terminal for controlling a printer to 
print the formatted evaluation sheet on the basis of the 
graph-converted image data which was created based on the 
cutting appraisal memorized by the above-mentioned memory 
device, the weight, the color, . and the photographic image 
evaluation data. 



[0007] 

[Embodiments] 

[Embodiments of the Invention] 

Hereafter, the concrete mode of operation of this 
invention is explained with drawings. Drawings 1 -3 are 
explanatory drawings of the round brilliant cutting which 
is a common cutting of a diamond. They are a plane view 
seen from the crown side, plane view and side view seen 
from the pavilion side. As shown in Drawing 1, a crown 
consists of several facets (cutting side) which are called 
a girdle facet, a bezel facet, and a star facet 
respectively. The crown forms a flat octagonal table. The 
pavilion shown in Drawing 2 has a girdle facet and a main 
facet and forms the crowning called the culet. Drawing 3 is 
a side view of a diamond where the part above the girdle is 
called a crown the part below it is called a pavilion. In 
Drawing 4 , appraisal items of the cutting appraisal such 
as a table diameter, a crown angle, girdle thickness, a 
pavilion depth, and the total depth are illustrated. 
Cutting evaluation of a diamond is examining how close to 
the ideal configuration it is on the basis of the measured 
value of the 

above-mentioned evaluation item. For example, item-specific 
evaluation table is prepared where evaluation point is 



defined according to the degree of the gap from the ideal 
value of each item and the evaluating point of each item is 
taken out according to this evaluation table by the item. 
Furthermore, based on the comprehensive evaluation table 
prepared beforehand, a comprehensive evaluation is made 
using a comprehensive judgment of closeness to the ideal 
cutting configuration . 
[0008] 

Drawing 5 is a block diagram of an embodiment of the 
cutting evaluation automatic-measurement apparatus of the 
diamond examining apparatus (for example, Diamension 
manufactured by Sarin KK) by the present invention.. A 
rotary shaft 4 which is hollow is installed to the 
measurement stage 2 which rotates along with the rotary 
shaft 4 when it rotates. The rotary shaft 4 is driven by a 
stepping motor 3 which is controlled by the cutting 
evaluation measurement computer. The hole inside the rotary 
shaft has an opening on the top of the measurement stage 2 
and air is vacuumed by a vacuum pump. The diamond to be 
appraised 1 is placed on. this opening on the measurement 
stage 2 and is secured with the suction force of the vacuum 
pump. The key 5 shows a light source irradiating a light on 
the diamond 1. A lens 6 and care placed on the opposite 
side of the light source 5 to the diamond 1 to capture the 



silhouette image of the diamond 1, The CCD camera 7 is 
connected to the graphic module of the cutting evaluation 
measurement computer and the image data of the above- 
mentioned silhouette image is captured to memorized. In the 
cutting evaluation measurement computer, the size and angle 
of the predetermined part of the diamond to be appraised 
diamond are calculated for the cutting evaluation. This 
cutting evaluation data is further sent to the memory 
device (server) . 
[0009] 

Drawing 6 is a total block diagram of the diamond to 
be appraised of the diamond appraisal apparatus, cutting 
evaluation automatic-measurement apparatus, a weight and a 
color measuring device (for example, MC210P manufactured by 
Zaritorius KK as an embodiment of a weight measurement 
apparatus and Kararimeter manufactured by Gran KK as an 
embodiment of a color measurement device), and photographic 
image capturing apparatus ( for ' example, equipment which 
connects the CCD camera and the computer) are connected to 
the memory device. The cutting evaluation and the weight 
and color obtained by these equipments are sent to the 
memory device. In the memory device, those data are 
memorized so that they correspond to the diamond to be 
appraised. Moreover, the image data of the picture image 



converted into a graph from the cutting evaluation is 
created in the cutting evaluation measurement computer or 
memory device and memorized so that they correspond to the 
diamond to be appraised. The printing terminal receives the 
cutting evaluation, the weight and color, photographic 
image data, and image data converted from the cutting 
evaluation data from these equipments. The printer prints a 
formatted appraisal sheet on the basis of these cutting 
evaluation data, weight data, color data, photographic 
image data, image data converted from the cutting 
evaluation data. The weight and color apparatus, 
photographic image capturing apparatus, printing terminal 
have a computer to control the operation and store 
temporarily the data obtained in a memory. 
[0010] 

Next the procedure for the operation will be 
explained below. 

(1) Set the diamond to be appraised 1 on the measurement ■ 
stage 2 and secure by the vacuum pump. A diamond to be 
appraised has a diameter of l-20mm (therefore, about 0.01- 
30k) and round brilliant cutting has been given. 

(2) Control the stepping motor 3 by the cutting evaluation 
measurement computer, thereby rotate the measurement stage 
2 by 4.5°. 



(3) Capture and memorize the image data of the image data 
by the CCD camera which captures the silhouette image of 
the diamond where a light is irradiated with the light 
source to this computer by the cutting evaluation 
measurement computer . 

(4) Repeat the steps (2) and (3) for 40 times to obtain the 
image data which. covers the whole perimeter of the diamond. 
(4.5° x40=180°) 

(5) Obtain the size and angle of each part of the diamond 
with the cutting evaluation measurement computer using the 
image data obtained from the above-mentioned step (2) to 
(4). 

(6) On the basis of the data obtained at the step (5), 
compute the position of the bezel facet on the crown side 
and the position of the main facet on the pavilion side. 
[0011] 

(7) set the measurement stage 2 at a position where 
the cutting evaluation measurement computer controls the 
stepping motor 3 and measure the crown angle and pavilion 
angle accurately. Here the crown angle refers to an angle 
which the bezel facet and the girdle section form on the 
crown side and the pavilion angle refers to an angle which 
the main facet and the girdle form on pavilion side (see 
Drawing 4) . 



(8) Capture and memorize the image data by the CCD camera 
in the cutting evaluation measurement computer and obtain 
the crown angle and pavilion angle. Perform these steps 
(6), (7), and (8) when necessary because the diamond is 
arbitrarily set at step (1), thereby the positioning of the 
crown and pavilion angle where an image is captured 40 
times is not necessarily appropriate. 

(9) Perform Step (7) and (8) with the eight bezel facets 
(crown, side) and eight main facets (pavilion side) . By 
performing these steps, measurement data such as the girdle 
diameter (40 places), the total depth (1 place), the crown 
height (8 places), the crown angle (8 places), the 
intersection ratio of the star facet and the girdle facet 
(8 places), girdle thickness (bottom part) (16 places), 
girdle thickness (peak part) (16 places), the pavilion 
depth (8 places), the pavilion angle (8 places), and the 
culet size (1 place) are obtained. 

[0012] 

Drawing 7embodiment is the image of the silhouette 
image of the silhouette by the CCD camera 7. Because the 
light is irradiated by the light source on the opposite 
side at the diamond, the diamond becomes as a silhouette 
(black) and the background becomes bright (white) . Since 
the screen height is 460 dots, a whole image of a diamond 



having a total depth of 5mm is captured, it becomes 5 mm / 
460 dots =0.0109 mm/dot and the accuracy of the measurement 
becomes about l/100mm. 

(10) Calculate the following by the cutting evaluation 
measurement computer using the above-mentioned measurement 
data . 

(a) The average, the minimum value, and maximum value of 
the girdle diameter. 

(b) The measurement value of the total depth and ratio to 
the girdle diameter. 

(c) The measurement value of the table diameter and ratio 
to the girdle diameter (8 places) . 

(d) The measurement value of the crown height, ratio to the 
girdle diameter, and measurement value of the crown angle 

(8 places) . 

(e) The measurement value of the pavilion depth, ratio to 
the girdle diameter, and measurement value of the pavilion 
angle (8 places) . 

(f) The culet size. 

(g) The average value, the minimum value, and the maximum 
value of the girdle thickness. 

[0013] 

(11) Send the cutting evaluation data obtained at 
Step (10) to the memory device and put management numbers 



for memorizing so that they correspond to the diamond to be 
appraised. 

(12) Enter into the memory device the measurement data (for 
example, the weight and color of the diamond to be 
appraised by the weight and the color measuring apparatus) 
which appraises the items other than the cutting appraisal 
and put management numbers so that they correspond to the 
diamond to be appraised. Appraisal items other than the 
cutting appraisal are the color, clarity (brilliancy) , the 
weight, and the fluorescence. 

(13) Capture an image- of the diamond to be appraised with 
the photographic image capturing apparatus and then enter 
the data thereof into the memory device after putting the 
management number so that they correspond to the diamond to 
be appraised. 

(14) In the cutting evaluation measurement computer or the 
memory device (server), create the image data of the 
picture image converted into a graph from the cutting 
evaluation data using the cutting evaluation apparatus so 
that it is stored in the memory device. The diamond plane 
view which illustrates the measurement places and graph 
image where the measurement value is provided on the side 
view (dimension analysis) ( (2 ) in Drawing 8), the graph- 
converted image of the measurement of the girdle thickness 



(dimension analysis) ((4) in Drawing 8), graph-converted 
image which shows symmetry of the culet, table, and girdle 
(symmetry) ((3) in Drawing 8) are the graph-converted 
images. 
[0014]" 

(15) Finally, on the basis of the graph-converted 
various image data of the cutting evaluation data, the 
cutting evaluation data memorized in the memory device, the 
measurement data of appraisal items other than the cutting 
evaluation (the weight, color, etc.), and the diamond 
photograph image data obtained at Step (14), the formatted 
evaluation sheet is printed by the printer . An embodiment 
of the .evaluation sheet is shown 

in Drawing 8 to 11. The sheet provides the cutting/shape, 
weight, fluorescence, color grade, various proportion items 
(dimension, off-center culet, girdle thickness,, and etc.), 
and various images of the cutting evaluation data converted 
into a graph (shape analysis, ■ symmetry, girdle thick 
graph), and the diamond photographic image. The layout and 
configuration of the graph-converted image of these 
appraisal data listed in the evaluation sheet such as the 
evaluation data, cutting evaluation data converted into a 
graph, and the diamond photograph image can be changed 
arbitrarily. In particular, a photographic image and a 



graph-converted picture image can be arbitrarily enlarged 

or reduced for readability. 

[0015] 

lastly, the procedure for obtaining the graph- 
converted cutting evaluation data will be explained. First, 
the procedure for drawing the diamond plane view from the 
cutting evaluation data (the top part of Drawing 8) is 
shown . 

(a) Draw a periphery circle which has a diameter if the 
mean girdle diameter. 

(b) Make a virtual table circle which is concentric to the 
above-mentioned periphery circle and calculate 8 coordinate 
points at the same interval and has 45° deviation angle on 
the virtual table circle and above-mentioned circumference 
respectively. 

(c) Make a virtual intermediate circle having a radius 
whose value is obtained by adding the virtual table circle 
radius to the 50% of the difference of the above-mentioned 
virtual table circle. Therein, compute the 8 places at the 
same interval by obtaining shifting the deviation angle by 
22.5° from the coordinate points obtained at (b) . These 8 
points are placed at the same interval with the deviation 
angle shifter by 45° on the virtual intermediate circle. 

(d) connect the coordinate points obtained by calculating 



at (b) and (c) , thereby drawing each facet on the crown 

side . 

[0016] 

Next, the procedure for drawing the diamond side face 
from the cutting evaluation data will be shown in (a) to 
(P) . 

(a) Set the of the central point of the diamond side face. 

(b) Shift by 50% of the distance of the whole depth from 
the above-mentioned center to make it the center of the 
table. Make the point which is shifted to the X axis 
negative direction (right side of the image) by 50% into 
the right end of the. table. 

Therefrom draw a table line which is equivalent to the mean 
table diameter to the X axis positive direction (left side 
of the image) , Also compute the coordinate which equally 
divides the table line into 4. 

(c) Compute the coordinate of the point (crown side girdle 
right end) which is shifted to the X axis negative 
direction by 50% and the point which is shifted to the Y 
axis negative direction by the crown height. In the same 
manner, compute the coordinate which is shifted to the X 
axis positive direction by the 505 of the girdle diameter 
and shifted to the Y axis positive direction by the crown 
height (crown side girdle left end) . 



(d) Make the point as the right and left ends of the 
pavilion side girdle right respectively from the right and 
left ends of the crown side girdle right end and computed 
at (c) , thereby computing the coordinate. 
[0017] 

(e) Make the point which is shifted to the Y axis 
positive direction from the central point by 50% of the 
total depth set at (e) as the central point of the culet, 
thereby computing the coordinate. 

(f) Connect the coordinate points obtained at (d) and (c) 
to draw a straight line, thereby drawing an outer shape 
line of the right and left side of the pavilion. 

(g) Compute the coordinate of the point which is shifted 
from the crown side girdle right end to the X axis positive 
direction by 20% of the distance of between the adjacent 2 
points of the 4 points equally divided as well as the 
coordinate of the point which is shifted from the crown 
side girdle left end to the X axis negative direction in 
the same manner. Also compute the coordinate of the point 
which is shifted by 50% of the distance between the 
adjacent 2 points of the 4 points equally divided 
respectively. 

(h) Draw a virtual line parallel to the X axis which 
equally divides the crown height, thereby compute the 



coordinate of the point of dividing this segment equally to 
three . 

(i) With regard to the each coordinate point obtained at 
(g) , compute the coordinate thereof which is shifted to the 
Y axis positive direction by the mean thickness of the 
girdle respectively . 
[0018] 

(j) Above (g) (i) The coordinate of the point of 
having moved the coordinate point which is equivalent to a 
crest side among the acquired coordinate points in 2% 
minute y-axis negative and the right orientation of mean 
girdle *■*, 

respectively is computed. 

(k) Above (b) (g) (h) And (i) Each acquired coordinate 
point is connected in a straight line, and each facet by 
the side of a girdle is drawn. 

(1) Above (g) (i) And (j) Each acquired coordinate point is 
connected in a straight line, and a girdle is drawn, 
(m) Above (j) The coordinate point by the side of the crest 
in the obtained pavilion side girdle line and the central 
point of the culet are connected in a straight line, and a 
part of facet of a pavilion is drawn. 

(n) the above (m) each segment which drew - each — the 
segment which is distant from the center of the culet by 



20% of the distance of a segment — the coordinate of the 

upper point is 

computed 

(o) Above (n) The acquired coordinate point and the above 
(j) The coordinate point which is not a crest side in the 
obtained pavilion side girdle line is connected in a 
straight line, and the facet of a pavilion is drawn, 
(p) Connect the point moved in the X axis orientation only 
a minute 50% of the culet size, and the point moved to x 
axis in a straight line from the central point of the 
culet, and draw the culet. Moreover, it draws on the basis 
of cutting evaluation data also about the picture image (** 
of drawing 8 ) converted into a graph symmetric property, 
and the picture image (** of drawing 8 ) converted into a 
graph 
girdle ** . 
[0019] 

[Advantageous Effects of the Invention] 
[Effect of the Invention] 

With the diamond appraisal method and apparatus of 
this invention, in a series of appraisal work from cutting 
evaluation to a creation of an evaluation sheet of an 
expert opinion, by memorizing and managing digitally 
cutting appraisal data, evaluation data other than the 



cutting examination, the image data of various picture 
images where the appraisal data and cutting appraisal data 
are converted into a graph which are numbered in the memory 
device, the step for capturing an image photograph to be 
managed separately from the cutting appraisal data can be 
eliminated, thereby eliminating an error of pasting the 
image photograph. Consequently the reliability of the 
appraisal is improved, evaluation sheets containing images ' 
can be printed at one time, thereby shortening the 
processing time and the quality of image which was 
converted from the cutting appraisal data is always 
consistent, and the layout, structure, and the color of the 
evaluation sheet can be also changed freely. 
[Brief Explanation of the Drawings] 
[Figure 1] 

Plane view of the crown side of the diamond. 
[Figure 2] 

Plane view of the pavilion side of the diamond. 
[Figure 3] 

Side view of the diamond. 
[Figure 4] 

Side view of the diamond where examining cutting 
items are illustrated. 
[Figure 5] 



A block diagram of the examining cutting measurement 
apparatus and the memory device. 
[Figure 6] 

A block diagram of the diamond measurement apparatus. 
[Figure 7] 

A captured image of the silhouette of the diamond. 
[Figure 8] 

A sample of the diamond evaluation sheet. 
[Figure 9] 

Another sample of the diamond evaluation sheet. 
[Figure 10] 

Another sample of the diamond evaluation sheet. 
[Figure 11] 

Another sample of the diamond evaluation sheet. 
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3 Stepping motor 

4 Rotary shaft 

5 Light source 
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